Unclassified 


INDEX 
PAGE 
WTO Efficiency Charte eee cccccecec reece ve 1 


Flow Distribution - 


PEN EY terranes eS Nebel mint Mite 
TIONSItLONs 6 6h eee WS SD Ke RSS BS Air Foroe Declassification Office 
IAWEO 12858 


Forward Fitgkts «ct ti es es we es ee 8 


3 
4 
General Arrangement . 2+ ees cece ece rece r ee 5 
Cutetay Go dea tcc eee wet e wines ewe «6 
Intake Arrangement... 2 oes cececereeercecee 7 
Impeller & Turbine Assy «2. «eee ee ccrcccececce 8 
Flame Tube & Nozale ee ccc e cc ecco eee eee 9 
Control Assy Arrangement. 2 «sec ee ec cece ce 10 
Stabiliger Systems ee eee es eee rseeesese il 
1/6 Scale Bodel < Fi sce s he SM wae eee I 
Intake Modele se eee cece ec ec eoeeceecscee 13 
Supersonic Control Model. 222.6 eeeccesceee Ih 
Ground Effects Model. «eee see ercercceccee 215 
AVRO Wind Tunnel. 2 ee oe eee ce cer er cere 16 
Mission Profile «eee ec ceccec cece e eer ceere 17 
VeN Diagram. wee eee ee ere eee eee eee eo 18 
Rate of Climb vs Altitude «sss ceeecescescce 19 
ine to Aelita. + cs eae sey Oe wae ms SO 
Piuntstveg Curves occa SRA Sa ee a Ge SE 
Thrust-Drag Curve oe eee eo eee occ sr on eee 22 
Zero-Lift Drag Coef. vs Mach Nr. eo weer ee coeree 23 
Thrust vs Rim Speed = Colde oe e ec eo ee er ecsee 2h 


Thrust vs Rim Speed + Hot «ee eee ec ce ee see 25 


Unclassified 


Cy & Cy vs Mach No. « « 


Control Effectiveness . 


Capture Area Ratios. « o 


Ground 
Effect 
Effect 
Effect 
Effect 
Effect 


Effect 


Effect Curves. « 


of Scale » o » « 


Unclassified 


of Contour se «+ eo 


eee eee 


of Nozale Pressure Ratio « « « « « 


of Nozale Aspect Ratio » « «ee « 


of Nozzle Aspect Ratio . « «+s «6 


of Local Jet Blockage. « » so « « 


Unclassified 


SECRET 


LB./SEC. AIRFLOW IN JET 


DECLASSIFIED 


4,000 


me 


VENTIONAL HELICOPTER 
OX. 200 M. 


P.H. a - 


PCE 


jae 


(NO GROUND 


R METHODS OF OBTAI 
NORMAL 12,000 LB. VERTIC 


EFFECT) 


2,000 


1,000 


Oo 5,000 10,000 15,000 


20,000 25,000 30,000 
HORSE POWER 


V.T.0. EFFICIENCY CHART 


DECLASSIFIED 


SECRET 


"DECLASSIFIED 


aa eee e 


{ 
| 
| 
} 


sor" 
Cao gganoS 


720-1794-1 


FLOW DISTRIBUTION -HOVERING 
AND GROUND CUSHION 
ae 


DECLASSIFIED 
SECRET 


SECREF- 
DECLASSIFIED 


acoouBooo0on,,, 
art "2009, 


TRANSITION TO FORWARD FLIGHT 


FROM GROUND CUSHION 
Pe; DECLASSIFIED iN 


SS rr cee Ma Te, 


SECRET 3 


DECLASSIFIED 


ai 


bot | 
ag eral 


} 


ooo! 


| fe 
t hoor 


page 


AIRFLOW IN FORWARD FLIGHT 


TAI-1T94-1 


ee 


DECLASSIFIED , 


DECLASSIFIED 


2 VIEW GENERAL ARRANGEMENT 
-33 FT. AIRCRAFT SCHEMATIC 


SECRET 


DECLASSIFIED 


no 
Dooooa849 


Coo, 


«by 


veo uRCeTT “ante 


DECLASSIFIED 


SECRET ~ 


TURBINE GUIDE VANES 4 ROLLS ROYCE RB-108 


INTAKE DOORS 


PILOT'S 


FLAME TUBES 
CONTROL 


OPERATING 
JACK 


1018-1794-1 


PROJECT 1794 


BEARING HOUSING CONTROL SHUTTERS 


TURBINE STATOR 


ENGINE 
HOUSING 


HOVERING 
SHUTTERS 


CENTRIFUGAL 
IMPELLER 


CONTROL WING 
PUSH-PULL RODS DIFFUSER SECTION 


RAMJET AIRCRAFT-DUCTED FAN ASSISTED 
SECRET 


DECLASSIFIED 


| 


/ \ 
/ \ 
/ \ \ \ 
i; V\ a 
Ss 
Ss 
\ f DOORS 
va J / 
\ VERTICAL CASCADE a ree 
\ 7 , 
INTAKE ARRANGEMENT 
SECRED 
Soe ‘ 


DECLASSIFIED. | Y 


DECLASSIFIED 


PROJECT 1794 


FLANGED HOLES 
TO PASS INLET AIR 
ROLLS ROYCE TO RB108 ENGINES 


RB108 JET ENGINE 


IMPELLER 
BLADING 


TURBINE 


at fs | 
IMPELLER AND TURBINE ASSEMBLY 
SECRET 


ie DECLASSIFIED 


= 


SECRET 
DECLASSIFIED 


ea 
ROIECT 1704 


’ 
SHUTTERS 


OPERATING JACK 


RACK AND 
PINION 


CASCADE 


LOWER CASCADE 
CONTROL LINKAGE 


CONTROL LINKAGE 


"FLAME TUBE AND FINAL NOZZLE ASSEMBLY 
= DECLASSIFIED s*°*5 


Qs 


DECLASSIFIED 


1023-}794. 


et —_ 


PROJECT 1798 


FORWARD FLIGHT SHUTTERS CONTROL VALVE ASSEMBLY 


IMPELLER 


SELECTOR VALVE 


— 


WN Man. 
he 7 


TURBINE 


OPERATING JACK OPERATING JACK FOR 
FOR HOVERING SHUTTERS FORWARD FLIGHT SHUTTERS 


TYPICAL ARRANGEMENT OF CONTROL ASSEMBLY 
SECREF 


DECLASSIFIED 


4/ 


DECLASSIFIED 


Froner as 
RETURN HIGH SPEED 
4 | DIAPHRAGM 
5 SPRING 
; * 
7 
oom etl / 
. [ 
Se ome 
F Us 
CONTROL | row 
VALVE JACK 
\ RETURN 
\ 
\ 
IMPELLER 
roa 
CONTROL CONTROL 
SHUTTERS SHUTTERS 


db | 


——_——_ TurB INE 


SCHEMATIC DIAGRAM OF STABILIZER SYSTEM 


SECRET— 


DECLASSIFIED 


<p 


DELLA IFIED 


PRosecr 1798 


6TH SCALE SUBSONIC MODEL 
SECRET 


DECLASSIFIED 


ei 


e/ 


DECLASSIFIED. 


1025-17941 


INTAKE MODEL 
SECRET 


DECLASSIFIED 


aalissv103a 


—tet)3s- 


140 OW 1041NOD JINOSaadns 


daisISsv19030 


-SEGRET 
DECLASSIFIED 


nctvoes GROUND EFFECTS MODEL 
i Sn ~~ DECLASSIFIED 


SECRET 


Site 


DECLASSIFIED 


: DECLASSIFIED 


ri — 1 > 4 5 
= : +--+ 7—}—+_ ++} fa H + 7. = 


HEIGHT ABOVE 
SEA LEVEL-FT. 


a 
4 
RATE T 


+~——+ 


400 500 600 700 
RANGE-STATUTE MILES 


4 RB 108 DUCTED FAN-RAMJET AIRCRAFT 
STILL AIR RANGE 
“SECRET 


DECLASSIFIED 


cf 


Avno stecesrr iamrep 


-2 


-3 


PROJECT 1798 


| 


ORMAL ACCELERATION i = 
's 


DIFFERENTIAL JETS 


il 


TRIM LIMITATION WITH DUCTED FAN ENGINE 


y 
Fey USING_RAM AIR AND CAMBER TO PRODUCE 
[o Cis 15 hes] | 
2 3 4#ittts 6 2 i) 
MACH NUMBER 
Le) 
il HEE TL | 


FLIGHT ENVELOPE OF DUCTED FAN AIRCRAFT 


USING RAM AIR AT SEA LEVEL 
SECRET 


DECLASSIFIED 


DECLASSIFIED 


SECRE eed 


PROsECT 1798 


ALTITUDE ] 
ABOVE SEA 
LEVEL/FEET 


100,000 


90,000 


80,000 


50,0 r 
00 F 
3 .0 

' 

40,000 raf alias 
fi 1700°F ~ 
M=2.0 

30,0005 20,000 40,000 60,000 80,000 100,000 120,000 


RATE OF CLIMB/FEET PER MINUTE 


4RB108 DUCTED FAN RAMJET AIRCRAFT 
RATE OF CLIMB VS ALTITUDE 


~SECRET— 


DECLASSIFIED 


998-1794 


DECLASSIFIED 
SECRET, = 


re 
PaO 
Feel ] Fa | T T = 
HEIGHT ABOVE-} ct Jes] Fe al a T 
SEA LEVEL _| im esa 
IN FEET| | | ai lal fale | LC 
| T 
90,000 ptt im enn 
t —}— |} | | | 
sooo ttt t+ i a | ct 1700'F— 
polteys |p| a ! 
70,000 peel ot ; | a 
it + ; | 
60,000}-_;—_| a } frail 
50,000 tt HH + | 
| | | | 
40,000}— ne [at 
Sesame 
30,000} agi 
7 a 
20,000}-+ coo a 
| | | rei 
10,000/——— H— 
0 1.0 2.0 3.0 4.0 


TIME TO HEIGHT FROM HOVERING IN MINUTES 


4RB108 DUCTED FAN RAMJET 
AIRCRAFT TIME TO HEIGHT AND M=2.0 
FROM HOVERING AT SEA LEVEL 
SECRET 


DECLASSIFIED 


ry ' DECLASSIFIED 
~SECRET he 
(AVRO AIRCRATS LingtTE® =. 


PRouct 1794 


THRUST 
AND 
DRAG 
LB. 


80,000 


70,000 


t S 
NA: ld cahits 2240°F 


60,000 


50,000 


MAX. THRUST 1700°F 


40,000 


30,000 DRAG 


20,000 


10,000 


eo 6 1.0 2.0 3.0 
FLIGHT MACH NO. 
open 


THRUST AND DRAG VS. M. AT 36,000 FT. 
SECRET 


DECLASSIFIED eens tbat 


DECLASSIFIED 


| INDICATED AIRSPEED - KNOTS 
| 87 | 


°O 1.0 2.0 3.0 
FLIGHT MACH NO. 


THRUST AND DRAG VS. M. AT 90,000 FT. 
=SECRET- 


DECLASSIFIED 


DECLASSIFIED 


Zero Line ee Sie tale ey Pehle 
DRAG il ass eh Ft 
CO-EFFICIENT | _ : DSA EMSs rie A 


—s {jo} joj | jf) 


PB anes a) inalgs Be [ HH 


<I 
-02 
+, 
01 — 


f—j of jj 


i?) 1.0 2.0 3.0 
FLIGHT MACH NUMBER 


DUCTED FAN RAMJET AIRCRAFT 
ZERO-LIFT DRAG COEFFICENT VS. 
FLIGHT MACH NUMBER 


SECRET 


DECLASSIFIED 


12 


DECLASSIFIED 


SEGRET 


iy 


—s 
PRosct 1794 


20,000 
: 
- 
GROSS i FT fe 
THRUST "oN | 
LB. sf “GROSS THRUST 17,800 LB. 
a7 PRIMARY COMBUSTION 
Fs TEMP. 1700 F 
= Ls 
= 
= £ 
15,000 2 
= I 
> 
ae 
ot tT tare a 4 
os = --—-- GROSS THRUST 13,125 LB. _| 
a = PRIMARY COMBUSTION | ___ 
ees a __TEMP. 1340 F | 
wi 
a 
& 
=n, = 
2 
10,000 a 
a = = 
= 
i 5 Slpeaalc 
- o 


400 450 500 550 600 650 700 


RIM SPEED IN F.P.S. 


STATIC THRUST VS. RIM SPEED 
(NO COMBUSTION IN SECONDARY FLOW) 
SECRET 


DECLASSIFIED 


DECLASSIFIED 
SECREF- 


i 


— 
PROJECT 1704 


35,000 
GROSS THRUST 
LB. 
“THRUST 32,750 LB. 
eh 
= = ma 
a 
= “ 
30,000 » 
_ n — 
oO 
— — 
= i=) 
a 
wi 
emit eee | lastoreeieeee, Nose I = 
& 
: 2 = J 
| 2 
4 
a 
= 
= 
25,000 oy 
ir 


20,000 
400 450 500 550 600 650 700 


RIM SPEED IN F.P.S. 


STATIC THRUST VS. RIM SPEED 
(COMBUSTION TO 1200°K IN SECONDARY FLOW) 
SECRET 


DECLASSIFIED .¢,5 ;7¥s/9 0 


_| DECLASSIFIED 


Aveo almcnarr useires 


. MAXIMUM USABLE C, WITH DIFFERENTIAL 
oy CONTROL JETS AND CAMBER TO PRODUCE 
- Giz 0.15 
z 
ry 
Vv 
2.7 
c= 
a 
° 
UV 
= 6 
ba 
a 
z 
< 
os IC. IN LEVEL FLIGHT AT SEA LEVEL 
Zz "AND. WING LOADING = 20LB./ SQ. FT, 
uw 
g 
i A 
ue 
° 
Vv 
- 

3.3 
= | C,OF COLD DUCTED FAN 
z ENGINE AT SEA LEVEL 
= 
° 
mae 
z + 
Vv 
- 
uw 
6 | 
0 


O Wf sis) 4 <5 56 a7~ 8 9 NO! EN) 2 
MACH NO. 
LIFT AND THRUST CHARACTERISTICS OF 


DUCTED FAN AIRCRAFT AT SEA LEVEL 
“SECRET” 


“I lh 


DECLASSIFIED 


991-1794-1 


IG 


SEGRET 


el 


PROIECT 1798 


DECLASSIFIED 
LIFT 
CO-EFFICIENT 
C, 7 
1.60 E+ | | | 
[efi 
AG 
1.40} ++ 
1.20 { 
rae 
| 
1.00 ( ica 
.80 : |_| 
il 
.60 8 
4 | 
& 
.40 
TRIMMED LIFT CO-EFFICIENT 
VS THRUST CO-EFFICIENT 
a MODEL NO. 3 
.20 
| ie 
| | | 
° 
0 10 "20 30 “40 “50 60 
’ THRUST CO-EFFICIENT C, 
a CONTROL EFFECTIVENESS 
SECRET- 
DECLASSIFIED 


27 


DECLASSIFIED 


"EEE FECES 
Lt [ id pei 
1.0 i Pet | Pr Tt | 
0.9 C an | 
{J {J 
= | HE aot I if oe t | 
0.7 HA | 
0.6 7 . =e 401. ie | Mo = £ 
0.5 lL att 4 
a4 aly ion ai ey | 
0.3 oo + Hl rh 
0.2 ETT | PEER HH am aan ae 
ort |! TT oon 
“0 : 2.0 3.0 


FLIGHT MACH No. 


DUCTED FAN RAMJET AIRCRAFT 
CAPTURE AREA RATIO Vs M. 
de ~~ 


DECLASSIFIED 


Ga 


DECLASSIFIED 


a 


PROLECY 1794 


LIFT] i : y ; r 


Jet |__| —t—-|—+—}— 
REACTION ANNULAR JET—FLAT 4 chariot eel 


22 BROCHURE: ——- 1 


2.0 


1.8 


(AIRCRAFT SPANS) 


“ COMPARISON OF GROUND EFFECT CURVES 
SECREF 


DECLASSIFIED a 


a DECLASSIFIED yoy ¥ 


LIFT! 


JET. 
REACTION 


2.4 


2.2 


2.0 


1.8 


1.6 s ORO 


1.4 


1.2 


1.0 


Oo 1.2.8 BS 6 iy nero 10 11 12 13 214 ~15 16 17 1.8 


HEIGHT ABOVE GROUND (AIRCRAFT SPANS) 
EFFECT OF SCALE 


as nd 


DECLASSIFIED 


980-1794-1 


DECLASSIFIED ; 


“ELPA EEC i 
“HEC beast 
ait EH 

eeeuay CaEeae te 


Oo ft 2 et AS CH BS 1 Bl ONS 4S ha he Le Ey 1.8 


HEIGHT ABOVE GROUND (AIRCRAFT SPANS) 
EFFECT OF LOWER SURFACE CONTOUR 
*SEGRET_ 


DECLASSIFIED 


c= 


~ 7 


JET 
REACTION 


977-1994-1 


L 


LIFT, 
= 


3.0 
2.8 
2.6 
2.4 
22 
2.0 

1.8 


1.6, 


DECLASSIFIED 


PROJECT 1794 


xOHBADDQYOVAeB 


HEIGHT ABOVE 
GROUND 10.15.20 .30.40 .45 .50 .55 .60.80 
(AIRCRAFT SPANS) 


i) 
1.0 Al 1.2 1.3 1.4 1.5, 1.6 


JET PRESSURE RATIO 
EFFECT OF NOZZLE PRESSURE RATIO 
SECRET 


DECLASSIFIED 


3) 


+ 


Aveo AIRCRAFT LianiTED 


PROIECT 1798 


AIET | 
JET 
REACTION etait 
JET ASPECT RATIO 
2.4 |_| |} POINT (cscomesnence) 
| WIDTH 
2.2 x 402 
1409 
2.0 © 
1.8 
1.4 | | 
1.2 s | 
1.0 
LEH 
8 + 
4 0 © 
iE 
2 
0 
0 2, oS oA Se. 66. Ge CB AS) Oe 2 SS OLe: ES 6: RF Ge “19 


981-1794-1 


SS 
ale 


HEIGHT ABOVE GROUND (AIRCRAFT SPANS) 
EFFECT OF NOZZLE ASPECT RATIO 
“SECRET 


DECLASSIFIED 


DECLAS 
SECRET SSIFIED x 


wee uRceary iste 


PROLECT 1794 


LIFT) tt | | litres) eaten] 
JET Si | 
REACTION | | | | | |_| oS 4 
as POINT |x © ADOoV aes B 
; HEIGHT ABOVE ry] 
GROUND 10.15.20 .30 .40 .45 .50 .55 60.80 


(AIRCRAFT SPANS) 


° 200 400 600 800 1000 1200 1400 1600 1800 


: JET ASPECT RATIO (CIRCUMFERENCE / WIDTH) 
Soames EFFECT OF NOZZLE ASPECT RATIO 


“SECRET 
DECLASSIFIED 


DECLASSIFIED 


PROJECT 1708 


LIFT ] | ail 7 
JET | | i | | 
REACTION | | Eh 
af: ee Gaal alata 1 
| } 
| 
2.0 }— - 4 
on | zt oe | a 
| | | | 
1.6 — . Sey 
| | 
| | 
1A + —— 
— | | | 
| 
1.2 | 
| | | 
| | + 
1.6 
8 
6 ba 
1 
4 }——+—+ t + 
| | | | + 
2 ee ES eR 
0 Sa ery eC | ge 1.6 
HEIGHT ABOVE GROUND (AIRCRAFT SPANS) 
Bini: EFFECT OF LOCAL JET BLOCKAGE 


Ww SERED 


DECLASSIFIED 


